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Management of Purulent 
Meningitis • tn Children 
G. NOEL CHANT, '59 
INTRODUCfiON 
Acute meningttts ts an entity which arouses the interest of most practi-
tioners of medicine as well as of the Jay public. Formerly it was exciting mainly 
because of the dramatic onset and death or sequelae which occurred in so many 
patients ; now we have the added incentive of the excellent results of treatment. 
With early diagnosis and treatment it has become possible to cure almost 
all patients with the more commonly occurring types of purulent meningiti ; 
nevertheless there continues to be :1 significant number of deaths attributed to 
this condition. 
INCIDENCE, ETIOLOGY, AND 
PATHOGENESIS 
The most commonly encountered bac-
terial agents in children are H. influenzae 
(30% ), meningococcus (20% ), pneumo-
coccus (10%), and E. coli (5%). Together 
micrococcus (staphylococcus) , salmonella, 
streptococcus, pseudomonas, proteus and 
paracolon account for less than 10%. In 
more than 25% of cases no organism can 
be isolated, probably an effect of anti-
biotic therapy prior to hospitalization. 
More cases occur in the first year of 
life than in any other. The majority of all 
meningitis cases are seen under the age 
of 12 years, and most of these are under 
age 5 years. 
The pathogenesis in almost all cases is 
the bacteremic spread from a primary in-
fection of pathogens via the blood stream 
to the leptomeninges. A few cases are the 
result of direct spread from a sinus or 
mastoid or of a compound skull fracture. 
DIAGNOSIS 
The clinical features in children beyond 
the age of 2 or 3 years are similar to 
those seen in adults, but under that age 
there is no typical picture and a high in-
dex of suspicion is necessary. In the infant 
suspicion should be raised by fever, vomit-
ing, refusal to take food, cyanosis and 
irregular breathing, irritability oc drowsi-
ness, bulging fontanelle, or convulsions. 
INCIDENCE 
Children Newborns 
H. influenzae ...................... .. .... ... .... . 30% Coliform .............................. ............ 60% 
Meningococcus ................................ 20% Staphylococcus ........ ... ................ ....... 10% 
Pneumococcus ...... ... ........ .... .. ....... .... 10% Streptococcus ................... ........ .. ... .... 10% 
E. coli ................ ... .... ........ ... .............. 5% Pneumococcus ..... .. .... .... .......... ..... .... 10% 
Other ...... ...................... .................... 10% Other ............ ........................... .. .... .. 10% 
Unknown .................. ...... ....... ... .. ...... 25 % 
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The last mentioned are not always present 
but often enough that a routine lumbar 
puncture in all cases of "febrile" convul-
sions is an excellent rule. Physical exami-
nation usuaUy reveals a lethargic critically 
ill child who is irritable and often dis-
oriented when aroused, and who may have 
signs of meningeal irritation. 
Immediate lumbar puncture should be 
carried out on suspicion of meningitis. 
lumbar puncture is the only confirmatory 
evidence available, with the exception of 
a smear of meningococci obtained from a 
purpuric lesion, in which case lumbar 
puncture is unnecessary. Before antibiotic 
therapy begins cerebrospinal fluid (CSF) 
should be coUected in the usual way of 1 
to 2 mi. into each of 3 sterile tubes and 
taken to the laboratory at once. (If suspect 
tuberculosis meningitis collect 20 mi. of 
fluid.) Smearing and staining of the fluid 
is very important since most causative 
organisms can be identified in this man-
ner and thus enable specific treatment. 
Indeed if antibiotics have been given prior 
to lumbar puncture the in vitro concen-
tration may sterilize the fluid and result 
in failure of culture. All fluid , especially 
that suspected to contain staphylococci or 
gram negative rods should have sensitivity 
testing, as well as culture, to guide chemo-
therapy. The Quellung test using type-
specific antibodies for H. influenzae, type 
"B", is reliable and is as good as a culture. 
Reference to tables of CSF values in dis-
ease is advisable. 
Blood culture is a useful adjunct since 
it is frequently positive, especially in 
Hemophilus, pneumococcal and meningo-
coccal cases, even when the CSF is not. 
The leucocyte count yields valuable infor-
mation; when below 8000j mm3 it is a 
poor prognostic sign. 
At this point a few remarks about 
purulent neonatal meningitis are approp-
riate. It is very different re etiology, clini-
cal findings, and prognosis - which is 
little better than it was 25 years ago. It 
still accounts for 1 to 2% of neonatal 
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mortality. Of the etiological agents 60% 
are the coliforms, and 10% each are 
staphylococci, streptococci, pneumococci, 
and others. In the coliform type, particu-
larly common in prematures, the primary 
is not seen, although there is a bacteremia. 
In the staphyococcal and streptococcal 
forms, the primary is often in the ear, 
bone, umbilicus, or meningocele. The 
pneumococci tend to originate in the lung 
or ear. It is noted that rarely are H. influ-
enzae or meningococci involved, although 
both are very common in the slightly 
older child. Many authorities explain this 
difference in incidence as due to passive 
immunity provided by the mother (poorly 
done for coliforms) , which effect wears 
off in a few months and permits an inci-
dence which does not decline again until 
some immunity is gained near school-age. 
In these newborn cases there are fre-
quently present materna] complications 
such as premature rupture of the mem-
branes or a difficult delivery or infant 
complications such as prematurity (in 
40% ), subarachnoid hemorrhage, ompha-
litis, or skin infection. 
TREATMENT 
The physician's shortcomings as related 
to failure of meningitis treatment are 
principally (1) failure to establish an early 
clinical diagnosis, (2) inadequate labora-
tory facilities for rapid and accurate iden-
tification of the pathogen and (3) lack of 
necessary discrimination in the selection 
and the use of therapeutic agents. The 
ne:essity for promptness of diagnosis and 
early treatment is stressed in every article 
on meningitis. 
A. Supportive Therapy 
Rest and quiet is important; handling 
and noise is tolerated very poorly by pa-
tients with meningitis. The fewer the 
procedures the better. 
Fluid therapy and supportive measures 
are b!lSically the same as for any critically 
ill child. Depending on the level of con-
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sciousness fluids and electrolysis may be 
given by oral or intravenous route, keep-
ing in mind the danger of aspiration of 
vomitus. Blood may be necessary for 
anemia. Oxygen is provided if indicated. 
Hyperpyrexia should be reduced if danger-
ous. Prompt conservative management of 
convulsions with phenobarbital, paralde-
hyde andj or chloral hydrate is indicated. 
Daily lumbar puncture is unnecessary, 
but lumbar puncture at 4 days is advisable 
as is a routine pre-discharge lumbar punc-
ture. 
Constant nursing care is essential with 
frequent turning and adequate suctioning 
of the nasopharynx. 
B. Specific antibacterial therapy 
During the 1930's specific antisera were 
used to treat meningococcal and influenza! 
infections but have become obsolete now. 
In striving for the potential 100% re-
covery rate in bacterial meningitis opti-
mum antibacterial therapy fulfills: 
1. Applicatio1l of treatment early in the 
co11rse. The agent can be known within 30 
minutes of CSF reaching the laboratory and 
in most of the others within 12 to 18 hours 
by culture. 
2. Elimination of infective organism in 
shortest time. The use of 2 agents with dif-
ferent mechanisms of action is preferred, 
with 1 preferably bacteriocidal. The levels 
must be attained rapidly and maintained 
constantly to kill the organism. 
3. Red11ction of intrathecal therapy to a 
minim11m. 
4. Recognition of possible barm in choice 
of agent. 
The multiplicity of available antibiotics 
is confusing, but the agent chosen must 
satisfy these criteria: 
1) effective against organism in concen-
tration not toxic to tissues 
2) satisfactory parenteral preparation 
3) combination of drugs with different 
modes of action is desirable to prevent 
development of bacterial resistance. 
It is recommended that, once CSF has 
been obtained, the patient be started on 
a combination of 3 chemotherapeutic 
agents-sulfadiazine, penicillin and chlor-
amphenicol. Alternatively, the patient 
might be placed on oxytetracyline alone 
which is optimal in no type but fairly 
good in all. As soon as the etiologic agent 
has been determined, specific adjustments 
are made as outlined below, which in turn 
may be modified by sensitivity reports. If 
one prefers, one might withhold the triple 
combination until an attempt has been 
made to identify the agent and then be 
given on failure of same, but this regime 
EFFICACY OF ANTffiACTERIAL AGENTS 
Sulfadiazine Penicillin 
H. influenzae + 0 
Meningococcus ++ + 
Pneumococcus + ++ 
Streptococcus + ++ 
Micrococcus + ++ 
E. coli + 0 
Salmonella 0 0 
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Chloramphenicol 
Oxytetra 
Tetra-
Streptomycin cycline Erythromycin 
+ ++ 0 
0 + ? 
0 + + 
0 + + 
0 + ++ 
+ ++ 0 
? + 0 
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does delay institution of therapy. Another 
modification is the use of streptomycin 
and oxytetracyline in place of chloram-
phemicol. In this discussion dosages are 
omitted for brevity. 
1. M eningococcic meningitis 
Sulfonamide intravenously produces an 
excellent prompt response, but the bacteri-
cidal penicillin should be given as well. 
Therapy may be discontinued in 3 to 5 
days. Relapses practically never occur. 
It is advisable to give every close con-
tact a prophylactic dose of sulfonamide 
daily for 3 days. 
2. H emophillls inflt~enzaJ meningitis 
Chloramphenicol is the best single 
agent and is used in combination with 
sulfonamide. Streptomycin and sulfona-
mide are used by some. Total duration of 
therapy is usually little more than a week. 
3. Pne11mococcic meningitis 
At present apparently penicillin and 
sulfonamide is the best combination avail-
able for this type which is characterized 
by slow recovery and tendency to relapses. 
Intrathecal penicillin may be used, but is 
controversial since the evidence is incon-
clusive. The inflammation of the lepto-
meninges facilitates the entry of circula-
ting penicillin into the CSF which it nor-
mally enters poorly. 
4. Staphylococcic or streptococcic 
meningitis 
Penicillin in high doses and sulfona-
mide are preferably used, adjusting accor-
ding to sensitivity and watching for 
emergence of resistance. 
5. Coliform, salmonella, pse11Jomonas a11J 
prole/IS meningitis 
Infection due to these enteric bacilli is 
difficult to treat and produces poor re-
sults. Combination of sulfadiazine, strepto-
mycin, chloramphenicol, or oxytetracyline 
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used according to sensitivity is recom-
mended. Intrathecal polymyxin B is the 
drug of choice, particularly for pseudo-
monas. 
The routine use of adrenocortical ster-
oids is unwarranted with the sole excep-
tion of acute fulminating meningococcemia. 
The use of enzymes streptokinase and 
streptodornase has no advantages in pro-
perly treated cases. 
C. Complications 
1. S11bJNral effllsion 
Subdural effusion was not seen until 
antibacterial therapy became common, i.e., 
it occurs as a complication of severe treat-
ed meningitis. The explanation is prob-
ably septic thrombosis of the bridging 
veins or septic foci on the dura. Reports 
of incidence vary from 25 % to 50% . Sub-
dural taps are not indicated routinely, but 
are indicated in any indication of unsatis-
factory convalescence, including persistent 
fever, focal convulsions, hemiparesis, leth-
argy, vomiting and enlarging head. Up to 
30 mJ. of subdural fluid drawn from alter-
nating sides daily is usually sufficient 
therapy. In some cases craniotomy with 
removal of the membrane is necessary at 
about 3 weeks. Antibiotic therapy must be 
continued through the course of this com-
plication. 
2. WaterhoNse-FriJerichsen Syndrome 
This syndrome of acute circulatory 
collapse due to acute adrenal failure is 
seen usually in acute fulminating meningo-
coccemia (and occasionally in streptococ-
cemia and pneumococcemia). In order to 
diagnose early the patient with purpura 
must be watch closely for signs of shock. 
Prompt use of intravenous hydrocortisone, 
norepinephrine (Levophed), and blood is 
necessary to combat shock. Vigorous ther-
apy of this grave emergency has been re-
warded by recovery in some cases, but the 
overall prognosis to poor for survival. 
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3. Hydrocephalus is now almost always the 
result of late or inadequate therapy. Some-
times the inedaquate therapy takes the 
form of shotgun treatment of a fever of 
unknown origin. 
4. Cerebral edema and superinfection are 
uncommon complications. 
5. Seq11elae such as convulsive disorders, 
emotional disturbances, behavior problems 
and mental deficiency should be treated as 
they occur. Deafness and nerve palsies are 
other complications. 
The incidence of epilepsy or mild de-
grees of mental retardation or of focal dis-
turbance of sensory or motor function is 
very difficult to assess. 
PROGNOSIS 
The psysician's most reliable prognostic 
sign is the patient's state of consciousness: 
the cloudier the patient's sensorium, the 
less certain is his recovery. The exception 
to this rule is the occ.asional alert child in 
grave shock of meningococcal sepsis. 
The chances of survival are now very 
good for any child contracting any type 
of purulent meningitis. Whereas the for-
mer overall recovery rate was 10 to 20%, 
since the advent of sulfonamides and anti-
biotics and of better diagnostic procedures 
PRACfiCAL METHODS OF HOMO-
LOGOUS CARDIAC TRANSPLANI'A-
TION- W . R. Webb, H. S. Howard, 
W. A. Neely. 
The transplantation of tissue from one 
person to another is beset with many haz-
ards. In 'this article the authors discuss the 
technical and physiologic considerations of 
free homologous cardiac transplantations 
using matched pairs of healthy adult mon-
grel dogs. 
The following observations were also 
made: 12 technically successful transplants 
were made and satisfactory normal blood 
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and supportive measures, an overall recov-
ery rate of 90% can be expected . With 
meningococcal or influenza! meningitis 
the death rate is 1 O% (or even 5% ) and 
with pneumococcal meningitis it should be 
15 to 20% . Only in meningitis of the 
newborn is the prognosis more serious-
the mortality rate is 65%, the rate of 
sequelae is 10%, and the cure rate is only 
25%( and even less in the coliform types) . 
Only by constant alertness to the pos-
sibility of meningitis in young children 
and by meticulous attention to all of the 
details of management can the mortality 
be kept below the figures quoted. 
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pressures were restored in 10. 4 of these 
spontaneously assumed a normal rhythm. 
The remainder fibrillated but responded 
to electrical defibrillation. The dogs lived 
from 30 minutes to 7 hours and 30 min-
utes. 2 were lost from arrhythmias and 
failure due to air embolism. At the post-
mortem the remainder were found to have 
died from edema of the myocardium due 
to massaging the chilled heart, oozing 
from the tremendous raw surfaces devel-
oped during the procedures and develop-
ment of hemorrhagic diathesis during the 
period of cardio-pulmonary bypass. 
--Glenn Oliver, '60 
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Diagnosis of 
Erythroblastosis 
DEFINITION 
Erythroblastosis fetalis can be defined as 
' 'a condition in the newborn, originating 
before birth, characterized chiefly by 
hemolytic anemia, and accompanied by 
compensatory increase in erythropoiesis. 
It is caused by passive transfer of hemo-
lytic antibodies from the maternal circula-
tion to the fetus." 
ETIOLOGY 
A few points should be mentioned about 
the etiology of this condition to facilitate 
diagnosis. The usual cause of the condi-
tion is immunization of an Rh negative 
mother to the Rh factor. The Rh negative 
mother can be immunized to the Rh factor 
by introduction of Rh positive blood into 
her circulation through two mechanisms: 
1. Transfusion of Rh positive blood 
either IV or IM. 
2. Transmission across the placenta of 
Rh positive fetal erythrocytes or fragments 
thereof. 
Thirteen per cent. of the population are 
Rh negative. In some cases hyperimmuni-
zation to A or B antigens or to other rare 
antigens can result in erythroblastosis, and 
it should be noted that these cases can 
occur in Rh positive mothers. 
The first child in Rh incompatibility is 
never affected unless the mother has had 
previous Rh positive transfusion of an 
abortion. Transfusion of Rh positive blood 
immunizes 50% of Rh negative patients. 
Only about 5% of Rh negative mothers 
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Fetalis 
TOM F. LOFFT, '59 
are immunized transplacentally. This im-
munization is permanent. The Rh anti-
bodies pass back to the fetus and if it is 
Rh positive, exert a hemolytic action on 
fetal red blood cells. 
There are 3 principal subtypes of the Rh 
factor- C. D. and E. These are usually 
combined, and D is by far the most com-
mon and also the most antigenic. The 
father may be homozygous or heterozy-
gous for the above. 
PATHOLOGY 
Severe cases have big areas of hemo-
poiesis in liver, spleen, and kidneys. The 
bone marrow is often hyperplastic. There 
is often much hemosiderosis from the 
hemolysis, and it may involve the basal 
ganglia or other parts of the brain, in 
which case it is termed Kernicterus. 
SYMPTOMS AND SIGNS 
Clinically, there are two chief forms of 
the condition, Hydrops Fetalis, and Icterus 
Gravis. 
1. Hydrops Fetalis. Hydropic infants 
have generalized anasarca and pleural and 
peritoneal effusions. There is usually 
hydramnios, and the vernix and amniotic 
fluid are often bile stained. The liver and 
spleen of the infant are enlarged. The 
child is usually stillborn or lives but a few 
minutes. 
2. Icterus Gravis. Jaundice appears at 
birth or soon after. Without treatment, 
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the jaundice increases, severe hemolytic 
anemia progresses, and hemorrhages and 
purpura appear. The bleeding time is in-
creased. Edema is mild or absent, and 
there may be no hepatosplenomegaly. If 
the infant survives, jaundice and anemia 
fade. 
Signs and symptoms of Kernecterus can 
onset very suddenly, often between the 
second and fifth days of life. These in-
clude opisthotonus, head retraction, and 
convulsions. The jaundice may increase 
markedly. The infant feeds poorly and is 
quiet, drowsy and apathetic, often with a 
high pitched cry. The eyes may roll, and 
the Moro reflex may be absent. There 
may be perspiration without fever, or a 
pyrexia without any seeming cause. Invol-
untary movements develop, and rigidity 
passes through a period of hypotonia to 
chorea-athetosis. This may occur as early 
as the third month. .A frequent result is a 
high frequency deafness, mental retarda-
tion, and emotional lability. 
DIAGNOSIS 
The diagnosis of Erythroblastosis Fetalis 
depends on three things : 
1. Proof of maternal isoimmunization to 
Rh positive fetal blood by detection of 
anti-Rh maternal antibodies. 
2. Demonstration of transplacental trans-
ference of maternal antibodies to the fetus. 
3. Recognition of clinical and hemato-
logical signs of excessive blood destruction 
and regeneration in the newborn. 
Of great help to the physician in the 
prenatal period with respect to diagnosis 
are the mother's pregnancy record, and 
various laboratory tests. .A history of one 
or more unaffected babies followed by an 
affected one is very significant. .Always 
must inquiry be made regarding blood 
transfusions. The following laboratory 
tests should be performed prenatally on 
all pregnant patients: 
(1) Rh factor determination. 
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(2) ABO grouping. 
(3) Rh .Antibodies (for aU women found 
to be Rh negative). 
(4) Tests for homozygosity (if Rh anti-
bodies are present in the mother's 
blood) . 
.Any patient with an antibody titre of 
1:64 or more is certain to have an affected 
baby. The prognosis is roughly propor-
tional directly to the antibody titre level, 
and is worse if the maternal antibodies are 
more of the albumin or blocking type than 
of the saline type. These tests should be 
done in the first trimester. If the mother 
is Rh negative, the antibody titres should 
be repeated at six months and at 4 weeks 
before term . .A rise in titre is very import-
ant. The test should be repeated two 
weeks post partum. 
.Another important prenatal diagnostic 
tool for the hydropic infant is the X-ray. 
This shows a fetus in a "Buddha" attitude 
in the uterus, with a long neck, a straight 
spine, and a "halo" around the skull (sub-
cutaneous seal p edema), One should re-
member that Erythroblastosis Fetalis can 
occur in the first born if an ABO incom-
patibility is involved. This is chiefly a 
maternal group 0 - fetal group .A incom-
patibility. 
.As far as the baby at birth is concerned, 
the following important tests should be 
done at once on the cord blood: 
(1) 
(2) 
(3) 
Rh and .ABO Typing. If this is posi-
tive, the prognosis for trouble in fur-
ther pregnancies is poor. 
Direct Coomb's Test. .A positive test 
here means maternal antibodies on 
fetal cells. 
Indirect Coomb's Test. If an .ABO 
problem is present, this is positive; 
while the direct Coomb's may be 
negative, especially in the first 24-36 
hours. 
(4) Cord Bilirubin. 
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(5) Cord Hemoglobin. 
Clinically, many babies look normal on 
casual examination here. The severity of 
the disease may be classified as follows: 
1. No disease evident. 
There is a positive Coomb's Test in the 
infant andj or a rising maternal antibody 
titre during pregnancy. 
2. Mildly affected. 
(a) At birth- The above signs plus cord 
Hb greater than 13 Gm., pallor, 
splenomegaly, normoblastosis. 
(b) Later- Early signs of increasing jaun-
dice within first 24 hours, anemia 
(mild) , good behavior. 
3. Moderately severe disease. 
(a) At birth- Hb less than 13:5 Gm. but 
not greater than 11 Gm., hepato-
splenomegaly, marked increase in 
nomoblastosis. 
(b) Later-Signs of increasing jaundice, 
anemia, purpura, or edema. 
4. Severely affected at birth. 
(a) Hb less than 11 Gm.-Marked hepato-
splenomegaly, pallor and listlessness, 
increase in nonmblastosis and throm-
bocytopenic purpura, circulatory and 
respiratory function adequate to sus-
tain life, cord bilirubin greater than 
3mg ~ . 
(b) Hb less than 9 Gm. - Above severe 
signs plus edema, circulatory andj or 
respiratory function inadequate to 
sustain life. 
With hypropic infants especially, the 
placenta is often huge (more than 2 lbs.), 
and the baby is often immature. The 
severely anemic baby is very pale and tone-
less. 
Babies with ABO incompatibility give a 
milder hepatosplenomegaly and the jaun-
dice may not appear for 24 hours. The 
fetal blood shows spherocytosis. Never 
forget that prematures are more prone to 
develop Kernicterus. If the serum bili-
rubin is 30 mgm % or more, 50% of 
babies will develop Kernicterus. 
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DIFFERENTIAL DIAGNOSIS 
The differential diagnosis resolves itself 
into a consideration of the diseases that 
can cause the various symptoms and signs 
with which the erythroblastotic child pre-
sents. 
1. Hemolytic Disease due to other anti-
bodies- As before, if the direct Coomb's 
Test on the baby is positive, the problem 
is one of Rh; if the indirect Coomb's is 
positive, it is that of an ABO incompati-
bility until proven otherwise. 
2. Jaundice - Other causes of j:lllndice 
could be physiological jaundice, sepsis, 
syphilis, infections hepatitis, toxoplas-
mosis, familial spherocytosis, non-hemo-
lytic familial jaundice, non-hereditary 
hemolytic anemia; and later, congenital 
anomalies of the biliary tree, and pigment 
calculi . 
3. Anemia-Could be due to blood loss. 
4. Hydrops-A pathological differential 
diagnosis here- very similar clinically to 
the diabetic baby. 
5. Fetal death- Erythroblastotic infants 
never die before the 22nd week. A char-
acteristic pathological triad of (1) big 
spleen, (2) small thymus, (3) gross lipoid 
in adrenal cortex, plus megaloblasts in 
lung capillaries makes the diagnosis. 
A final diagnostic point should be made 
in Erythroblastosis Fetalis, namely, beware 
of the "pale, puffy premature plus pounds 
of placenta". 
REFERENCES 
1. Rathburn, J. C., U.W.O . Notes, March, 
19~9-
2. Merck Manual, 9th Ed., p. 64-67, 1804. 
3. Patterson, McCreary et al.: Paediatrics, 
Lippincott Co. Ltd., 19~6. 
4. Dillon and Kr ivitt: Ped iatrics, 23 : 314, 
19~9-
~ - Anderson, Race, Owen. Am. J. of Clinical 
Path., 30: 228, 19~8 . 
6. Pierce, Rigor, Luken: Am. J. of OB and 
Gyn., 7~: 357, 19~8 . 
7. Stern: ibid., 369, 19~8. 
8. Gerrard : C. M. A. J., 77: 661, 1957. 
9. Dobin, Kochanski : G . P., 16: 86, 1957. 
10. Allen and Diamond: New Eng. J. of Medi-
cine, 257: 70~ . 1957. 
U.W.O. MEDICAL JOURNAL 
• Pyelonephritis m Pregnancy 
ROBERT C. LINTON, '59 
INTRODUCTION 
Coincidental diseases of the urinary system occurring in pregnancy are quite 
common and of these the infections appear most frequently. Acute g lomerulo· 
nephritis can develop during gestation but this complication is rare. Cystitis 
associated with pre.gnancy is predominantly a feature of the puerperium rather 
than the ante.natal period (Eastman). Genitourinary tuberculosis is a most serious 
complication of pregnancy and is fortunately no t very common. Renal and ureteraJ 
lithiasis is also a comparatively rare com plication of pregnancy. Other urinary 
disorders such as anomalies and neoplasms wh ich may be implicated in infections 
will not be discussed at this time. 
Infections of the upper urinary tract 
occurring in pregnancy and the puerper· 
ium constitute a special problem by virtue 
of the fact that under these circumstances 
certain factors exist leading to pelvic and 
ureteral stasis. These cannot be overcome 
by ordinary urological means, and they do 
not subside completely until six weeks or 
more after the termination of pregnancy. 
The mere existence of stasis is apt to result 
in the increased severity of any infection 
which may occur. The handling of such 
cases is rendered more difficult by the fact 
that decision must be made between con-
servation of the pregnancy to a stage of 
viability of the child, and the outlook for 
the future health of the mother (Everett) . 
Considerable confusion still exists with 
regard to nomenclature. The term "pyel-
itis of pregnancy" is firmly embedded in 
the literature because many recent investi-
gators still maintain that in the majority 
of cases, the renal involvement is mainly 
limited to the pelvis. Messrs. Traut and 
Kuder chose the term "pyeloureteritis" as 
the most accurate descriptive term. 
Autopsy evidence has shown that those 
who had a history of "pyelitis" but dying 
of other causes practically always showed 
evidence of some parenchymal involve-
ment. E. G. Crabtree, one of the authori-
ties on urinary tract infections associated 
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with pregnancy, refers to .the condition as 
pyelonephritis, as do Benson and Mitchell 
in the latest symposium on urinary tract 
infections in pregnancy. This is the term 
used in other clinical departments includ-
ing pathology and this is the term which 
will be used in this paper despite the fact 
that Eastman himself uses the archaic term 
of "pyelitis". 
INCIDENCE 
Pyelonephritis occurs in about 2% of 
pregnancies, commonly in the fourth or 
fifth months. Though frequently bilateral 
it is predominantly right-sided when uni-
lateral. 
ETIOLOGY AND PATHOGENESIS 
Most sources indicate that, while bac-
teriuria during normal pregnancy is not so 
common as formerly thought, its incidence 
is still higher than in the non-pregnant 
woman. In the absence of pus, actual in-
flammation is not obvious. As long as the 
bacteriuria persists a sudden flaring up of an 
acute inflammatory process is always a 
potential danger. The bacteria involved in 
pregnancy infections may be any of the vari-
eties encountered during the non-pregnant 
state, but in 90% of the cases the coliform 
baciJJi are the causal organisms. The 
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primary factor facilitating this bacterial in-
fection is pelvic and ureteral dilatation 
and urinary stasis. 
Other contributing factors mentioned 
which make the pregnant woman more 
susceptible to inflammatory disease of the 
urinary tract are: 
(1) constipation with intestinal stasis. 
(2) previous inflammations of the uri-
nary tract - especially those which oc-
curred in childhood or previous pregnan-
cies. 
(3) lesions involving the urinary tract 
which tend to increase the stasis ordinarily 
encountered in pregnancy (Everett) . The 
dilatation effect of estrogens on the uri-
nary tract was demonstrated conclusively 
in 1942. This hormonal cause, plus the 
anatomical factors of dextrorotation of the 
uterus, compression of the pelvic brim and 
the cushioning effect of the sigmoid cause 
the right ureter to be involved somewhat 
more than the left (Ball) . 
The bacterial invasion may be due to an 
extension upward from the bladder, or to 
transmission of bacteria via the blood 
stream or periureteral lymphatics. There 
is controversy over the theory of ascending 
infection and blood stream transmission 
since blood cultures have failed to demon-
strate the organism. The passage of E. Coli 
has been demonstrated from various por-
tions of the large bowel, which is often 
sluggish or atonic in pregnancy, to the 
region of the right kidney via the lym-
phatics. Whatever the mode, the pregnant 
woman with residual urine as a natural 
concomitant, is predisposed to pyelone-
phritis in the presence of the infective 
organism and lowered immunity. 
PATHOLOGY 
As a result of distention and bacterial 
invasion the mucosa becomes congested 
with blood elements and lymph so that it 
is edematous and somewhat hemorrhagic. 
This is followed by a response of the 
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blood and tissue wandering cells so that 
an exudate is formed and pus liberated 
as flakes of exudate become detached. The 
deeper muscular and connective tissue be-
come involved in the inflammatory re-
action and the whole structure becomes 
turgid. Peristalsis disappears, thus increas-
ing the stagnation of the column of uri-
nary fluid . Fibrosis will occur as the con-
dition becomes chronic or heals, depend-
ing on the severity of the infection and 
its duration. There is usually always an 
extension of the process into the peri-
pelvic tissues and the kidney parenchyma 
itself (Eastman). 
DIAGNOSIS 
Symptoms and Signs: 
The onset is usually acute. The patient 
is suddenly seized with more or less severe 
paroxysmal pains usually in the right 
flank or costovertebral region. The tem-
perature may vary from 101 to 105 de-
grees running a hectic course; that is, she 
may even have chills with a high intermit-
tent fever. During these episodes there is 
general malaise with anorexia and often 
nausea and vomiting. Urinary distress 
such as frequency, dysuria and occasional 
hematuria may be present. 
Laboratory Analysis: 
This usually confirms the diagnosis. The 
urine sediment contains clumps of pus and 
coliform bacilli. Culture of a catheter 
specimen is positive for E. coli, but this 
procedure requires two to three days for 
the report. Routine therapy is started but 
can be changed if the sensitivity report so 
directs. 
DIFFERENTIAL DIAGNOSIS 
During the acute episode, the symptom-
atology may simulate labor. The presence 
of digestive symptoms associated with 
right-sided abdominal pain and tenderness 
may be mistaken for an acute appendicitis. 
Examination of the urine will distinguish 
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the difference between the two diagnoses 
(Everett). In the atypical case ureteroli-
thiasis as well as appendicitis must also be 
considered. Pyelonephritis is easily con-
fused with ureterolithiasis during preg-
nancy because of the close clinical similar-
ity of the two conditions. Ureterolithiasis 
also presents with lumbar pain and ten-
derness, fever, nausea and vomiting, 
pyuria and hematuria (Arnell & Getzoff) . 
In many cases a differential diagnosis of 
pneumonia must be determined . 
TREATMENT 
Prophylaxis: 
At the first prenatal visit, every patient 
should be questioned regarding previous 
urinary tract symptoms or evidence of in-
fection. The initial general physical and 
later periodic examinations must also in-
clude a check for flank and costovertebral 
angle tenderness (Benson & Mitchell) . 
Any complaints, however vague, should 
be followed up by examination of a cath-
erized specimen for pus and bacteria. In-
fection if established requires specific 
chemotherapy. In unremitting or recurring 
cases, excretory urography, other kidney 
function tests and cystoscopy are indicated. 
If no infection is found , prophylactic 
chemotherapy during pregnancy may be 
prescribed in the form of low-dosage 
sulfonamide therapy. This can be given 
throughout pregnancy provided kidney 
function is good and idiosyncrasy or sen-
sitization does not develop (Benson & 
Mitchell). 
Definitive: 
It is of the utmost importance that defi-
nitive treatment be curative. Palliative 
treatment is of little use in this condition. 
It is also important that the patient be 
properly treated in hospital where the 
proper facilities are always available. 
Treatment of the acute phase consists of 
complete bed rest, local heat, forced fluids 
(at least 4000 mi. per day) , chemotherapy 
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and a light diet. Alkalinization of the 
urine with citrocarbonate 1 gm. q2h. 
alleviates symptoms. Laxatives such as 
magnesium oxide are also useful. Because 
of the severity of this phase many often 
start intravenous therapy with 5% glucose 
and watch. An indwelling catheter is also 
used. 
If there is no improvement with these 
measures after five to seven days, catheter-
ization of the ureters may be required with 
drainage for three to five days to relieve 
ureteral obstruction and stasis. Induction 
of labor near term is commonly necessary 
in severe, unresponsive infections (Benson 
& Mitchell). 
Specific chemotherapy should be pre-
ceded by examinations of a catheterized 
specimen with Gram stain, culture and 
sensitivity. If organisms other than gram-
negative E. coli are predominant then 
parenteral penicillin is used. Otherwise 
the specific chemotherapy is the sulfona-
mides for controlling E. coli, and also in 
controlling infections from Pseudomonas, 
Proteus and the enterococci. Sulfadiazine 
has been most commonly used. In severe 
infections 4 gm. are given initially follow-
ed by 1 gm. q4h. It is important that fluid 
intake be maintained at 4000 mi. per day 
and urinary output should reach 1500 mi. 
Catheterized specimens for culture should 
be obtained every second day. Preference 
is now generally given to sulfisoxazole 
(e.g . Gantrisin). It is given in doses of 
2 gm. initially followed by I gm. orally 
four times a day for one week (Benson & 
Mitchell). 
Furadantin (nitrofurantoin) is another 
drug of choice which is often used. It is 
an orally administered, relatively new 
antibacterial agent which preliminary in-
vestigation has shown to be effective in 
urinary infections in pregnancy (Diggs, 
et al.). It is given in doses of 50 to 100 
mgm. orally four times a day. Its value 
has been demonstrated in sulfonamide re-
sistant organisms. In general, chemother-
apy is carried on after symptoms have sub-
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sided until two successive negative urine 
cultures are obtained. 
Antibiotics should be reserved for the 
more complicated and serious infections 
(futstman). In general, combinations of 
dissimilar chemotherapeutics andjor anti-
biotics are undesirable. The appropriate 
antibiotic should be determined by the 
sensitivity of the organism. The number 
of antibiotics available are endless but 
some of those more recently recommended 
are Chloromycetin, Erythromycin, and 
Novobiocin. Polymyxin B in doses of 50 
mgm. IM four times a day for 7 to 14 
days is effective in resistant pseudomonas 
infection (Benson & Mitchell). Here 
again strict caution must be used to guard 
against nephrotoxic side effects. 
PROGNOSIS 
The prognosis depends on the duration 
and location of the infection. Unless spe-
cific therapy has been carried out and 
negative urine cultures obtained the 
woman who is not treated harbours the 
infection for some time after delivery. 
With regard to maternal mortality, the 
modern methods of prophylaxis, early 
diagnosis and adequate treatment, the in-
cidence of immediate death has now been 
decreased (Everett). Death only occurs in 
long-standing, non-treated illnesses. In 
some cases pyelonephritis has initiated the 
manifestations of recurrent toxemia. 
The fetal mortality, however, is con-
siderably increased over the general aver-
age as a result of prematurity, spontaneous 
abortion, and the necessity for therapeutic 
abortions (Everett). 
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SUMMARY 
At no time in her life is a woman more 
susceptible to urinary tract infections than 
during pregnancy. By careful considera-
tion of pertinent urinary complaints and 
symptoms during the prenatal period the 
incidence of pyelonephritis may be kept to 
a minimum. In order to evaluate the pro-
cess and prognosis, hospitalization with 
proper adequate facilities is a prerequisite. 
Each case must be assessed and managed 
individually with respect to the nature of 
the disease, the stage of pregnancy, and 
the patient's general condition (Schach). 
The predominant quartet of symptoms -
chills, high fever, flank pain and dysuria 
-must be quickly followed by the quartet 
of management-bed rest, fluids, chemo-
therapy and light diet. Finally, close co-
operation between practitioner, gynecolo-
gist and urologist is essential to the favor-
able outcome of these patients (Schach). 
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Acute Abdomen • Pregnancy tn 
DAVID F. WHITE, '59 
INIRODUCTION 
It was surprising at the onset of research into this problem to discover that 
there is no single definition of an ' 'acu te abdomen". To resolve this acute probl~m 
the following definition was arbitrarily chosen: "any problem within the abdomen 
which requires i!Jlmediate surgical intervention". Having once defined the acute 
abdomen as above this automatically puts the onus on the diagnostician to elimi-
nate the nonsurgical conditions which may present with an acute clinical picture. 
If this is true in any other patient then it is doubly true in the pregnant female . 
Although surgery to any part of the body may coincide with pregnancy, abdominal 
surgery is the type which most often can markedly effect maternal and especially 
fetal mortality. Perhaps the problem of diagnosis in the pregnant female can best 
be stated as follows. One of the greatest enemies of a pregnant female with acute 
appendicitis can be the obstetrician who allows his study of the pregnant woman 
to be centred on her genitalia for he is prone to think of her signs and symptoms 
as those of a normal complication of the pregnancy (nausea and vomiting of 
pregnancy) instead of the hallmarks of intra-abdominal pathology. On the other 
hand the greatest enemy of a fetus in a pregnant female with some signs and 
symptoms of abdominal pathology may be the over-zealous surgeon who neglects 
to comprehend the true importance of the pregnancy in his treatment of what he 
classes a surgical belly worthy of his knife. To him some of the natu.ral occur-
rences of pregnancy may lead to difficulties in diagnosis especially if the preg-
nancy itself is not suspected. This problem resolves itself to the obvious solution 
that the best treatment of the pregnant female with signs and symptoms of an 
acute abdomen is that offered by a surgeon who is thinking obstetrically and an 
obstetrician who is thinking surgica lly. 
The mortality in this problem is the mortality of delay which stems from 
difficulty in diagnosis . The genera l modifying effects that the pregnancy makes 
on the acute abdomen are: 
1. There are two lives at stake. 
2. The signs and symptoms are distorted by pregnancy. 
3. D elay in action has a very deleterious effect. 
It is not the purpose to discuss in detail the differential diagnosis of the 
acute abdomen. It is rather the discussion of the interplay which exists between 
the acute abdomen and pregnancy which is important. The paper will thus be 
divided into two portions. The first and foremost will be the general correlation 
of the pregnancy and the acute abdomen while the second will deal with some 
of the commoner surgical lesions. 
INCIDENCE GENERAL CONSIDERATION 
OF THE ACUfE ABDOMEN IN 
PREGNANCY 
The general outline as given by Bowes 
and Neven in "Modern Trends in Obstet-
rics and Gynecology" will be used in the 
discussion. 
The general incidence of the acute 
abdomen in pregnancy varies considerably 
from study to study. Wilson and Mussey 
in 1949 scored 55 acute abdomens in 2,637 
cases whereas Philpott in 1950 lists 26 in 
7,14T pregnancies. It must be remembered 
that these are cases of proven intra-abdom-
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inal pathology treated surgically and that 
the incidence of the possible acute ab-
domen must be much commoner than is 
indicated. This again reinforces the idea 
that the non-surgical conditions are of as 
much importance as the surgical condi-
tions since they must be carefully elimi-
nated. 
In 1949 Gilliatt reviewed 55 maternal 
deaths and five were found to be due to 
abdominal surgical complications. 
As far as the relative incidence is con-
cerned the following are the most common 
entities as recorded by Francis Browne: 
Tubal pregnancy ........ ...... ...... ........ 158 
Ovarian tumors and cysts ....... ...... . 46 
Acute appendicitis .. .... .. .... .. .... .. .... .. 26 
Cholecystitis and cholelithiasis .. .... 16 
Changes in Pregnancy Influencing the 
Manifestations of Surgical Conditions 
1. Changes in the Alimentary Tract 
The abdominal organs are displaced by 
the pregnant uterus especially from the 
4th month on. This is important when 
correlating localizing signs. 
Physiologically speaking, the motility of 
the stomach and the intestine is markedly 
decreased. The emptying time of the 
stomach is prolonged to twice its normal 
value. This is important in considering 
anesthetic administration and the dangers 
of aspiration and postoperative ileus. 
If previous surgical procedures have 
produced adhesions then obstruction may 
result from this displacement. 
The appendix is shifted in position by 
the pregnant uterus and rises from the 
iliac fossa to lie above the iliac crest at 
Acute salpingitis .. ...... ..... .. ............. 9 term. 
Also mentioned by Bowes and Neven 
are hydronephrosis, intestinal obstruction, 
intraperitoneal hemorrhage, and general 
peritonitis. 
It must be remembered that in some of 
these cases the disease process was of such 
severity that the pregnancy was of no rela-
tive importance. 
As was stated before, delay is deadly. 
As an example of this Auld and Johnstone 
in 1944 reviewed the results of 47 cases 
of appendicitis with subsequent appendec-
tomies in pregnant women: 
40 non-perforated appendices - no 
fetal or maternal mortality 
4 perforated appendices with local 
spread-2 maternal deaths 
3 perforated appendices with general 
peritonitis- 2 maternal deaths 
Johnstone in 1944 found that maternal 
mortality rate and abortion rate was equal 
to 50% following perforation. 
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2. Alteration in Uterine Size 
Of most importance in this considera-
tion is the sudden decrease in the size of 
the uterus at term with delivery. This 
change in intra-abdominal dynamics can 
produce the postpartum volvulus. 
3. lAxity of the Abdominal Wall 
This is most marked in the pueperium 
and coincident with this laxity is the de-
crease in the signs of distension and 
rigidity. Thus the acute abdomen may be 
masked to a degree. 
4. Signs of Infection 
In pregnancy progesterone early in ges-
tation causes a mild elevation of tempera-
ture. Coincident with this is an increase in 
the leucocyte count and the ESR. 
Examination of the Pregnant Woman 
With Possible Acute Abdomen 
Again the signs and symptoms of the 
various acute conditions will not be dis-
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cussed. It will be stated that the import-
ance of the student's triad is great, how-
ever: careful history, complete physical 
examination, and the intelligent use of 
laboratory and X-ray findings. 
One of the most profound discoveries 
would be the diagnosis of the pregnant 
state in the case of the female patient pre-
senting with gastrointestinal or urinary 
symptoms which might be indicative of a 
surgical lesion. This diagnosis will modify 
both diagnosis itself and treatment. 
Diagnostic Importance of Certain Signs 
and Symptoms in Acute Abdominal 
Conditions of Pregnancy 
The main features of an acute abdom-
inal condition might be stated as abdom-
inal pain, vomiting, distension, and shock. 
One must learn to evaluate these signs and 
symptoms as they occur in a pregnant 
woman. 
1. Abdominal Pain 
There are various types of pain: 
1. Colic. Although one must be search-
ing for cholelithiasis and renal lithiasis, 
one must always remember that the con-
t racting uterus too gives a colicy type of 
pain. 
2. Pain due to perforation or intra-
abdominal hemorrhage. The classical pic-
ture of gut perforation or intra-abdominal 
hemorrhage is fairly acute but one must 
remember that the pain associated with 
torsion of an ovary may also give a similar 
picture. 
3. Pain due to inflammatory lesions. 
The clue to this type of pain is the gradual 
onset of the discomfort with associated 
systemic changes. 
4. Pain referred from female pelvic st.ruc-
tures. This pain to the general surgeon 
may be misdiagnosed and must always be 
kept in mind. The ovary refers pain to 
the distribution of T.lO. Pain from the 
Fallopian tube is referred along the line 
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of the inguinal ligament. Uterine pain 
radiates to the lower abdomen and into 
the buttocks and thighs. 
It must be remembered that some pelvic 
pain and discomfort is seen in pregnancy 
due to the vascular congestion of the 
pelvic viscera. 
If pain is the main symptom in the 
pueperium, then this is more likely to be 
appendicitis than after pains. 
In general, any pain in early pregnancy 
lasting longer than six hours is considered 
a surgical lesion. 
2. Abdominal DiJtem ion 
Although in the young female the preg-
nant uterus is the most common cause of 
distension one must always think of neo-
plasm and intestinal obstruction. 
3. V omiting 
Vomiting can give one of the most dif-
ficult differentials as far as a symptom in 
a pregnant female is concerned. It is im-
portant to remember that there is usually 
no pain associated with the so-called physi-
ological vomiting of pregnancy. The other 
common causes of vomiting are acute 
appendicitis and acute or subacute intest-
inal obstruction. Therefore the associated 
phenomena must be studied. Any vomit-
ing in the latter part of pregnancy must 
be viewed with suspicion. Another im-
portant consideration is the fact that the 
vomiting may be due to a drug sensitivity. 
In the pueperium, for example, stilbester-
one is often given to inhibit lactation and 
may lead to vomiting. Also remember that 
a drug taken in an attempt to abort may 
lead to vomiting. 
4. Shock 
The usual abdominal causes of shock 
are: 
1. Perforated appendix leading to gener-
alized peritonitis. 
2. Perforated viscus. 
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3. Intraperitoneal hemorrhage. 
4. Torsion of a cyst. 
5. Gut obstruction. 
However in the pregnant woman one must 
also think of a ruptured uterus and an 
abruptio placenta. In the differential it is 
of the utmost importance to eliminate the 
abruptio placenta from the rest since sur-
gical interference in this case may have 
disastrous effects. To differentiate these, 
look for a history of toxemia with a sud-
den drop in the blood pressure. Search 
for the cessation of the fetal heart. This 
patient is usually restless and the uterus 
will be extremely hard. 
Abdominal Operation in Pregnancy 
Abdominal operations in pregnancy 
usually have the same mortality as in the 
non-pregnant state. 
Concerning the anesthetic, great care 
must be taken to be prepared for vomiting 
at the Hme of operation or in the post-
operative ' period, for there is an added 
risk due to: 
1. Increased motility of the stomach 
and intestines. 
2. Decrease in the gastroeosophageal 
reflex. 
3. Increase in the intra-abdominal pres-
sure. 
The incision itself is usually in the right 
paramedian area. An interesting note is 
that incisions during pregnancy heal well. 
During the actual operation care must 
be taken to handle or to otherwise stimu-
late the uterus as little as possible as the 
chance of precipitating labor is high. In 
late pregnancy a caesarian section prior to 
the reparative surgery may be necessary 
for fetal health and to physically allow the 
surgery to be carried out. 
Perhaps a good ending for the general 
part of this paper would be to quote: 
"Any surgical condition which would 
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make necessary an operation during ordi-
nary life finds the demand doubly urgent 
in pregnancy" (Titus). 
Only two specific problems will be dis-
cussed. These will be acute appendicitis 
and cholecystitis. 
ACUTE APPENDICITIS IN 
PREGNANCY 
As was mentioned, acute appendicitis in 
itself has no added mortality in pregnancy 
but this disease is important because the 
changes of pregnancy alter the classical 
picture considerably so that late diagnosis 
with high mortality can result. 
Incidence 
Browne gives the incidence of one in 
2,000 pregnancies. The relative incidence 
is second to tubal pregnancy and ovarian 
tumors and cysts. It occurs most com-
monly in the first 6 months. 85% of 
Meiling's cases occurred at this time. Preg-
nancy itself does not predispose to the 
first attack of appendicitis but if there has 
been a previous attack it tends to recur 
due to the adhesions formed and the sub-
sequent stretching by the gravid uterus. 
In 28 cases reviewed, 14 had had a previ-
ous attack. 
Signs and Symptoms 
These are ,the same as those in the non-
pregnant state except that after the 3rd 
month the pain and tenderness is found at 
higher levels. By the 6th month the 
appendix is at the iliac crest and by the 
8th month it is 2 fingers above it. 
It must be realized that pyrexia, leuco-
cytosis and increased ESR are unreliable 
signs as these are all present in pregnancy. 
Differential Diagnosis 
The diagnosis is often difficult after the 
3rd month. It is often regarded as repre-
senting a normal part of pregnancy when 
such symptoms as vomiting are seen. 
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The differential must include: 
1. Ruptured tubal pregnancy. 
2. Threatened abortion. 
3. Right basal pneumonia. 
4. Cholecystitis. 
5. Torsion of an ovarian tumor or cyst. 
6. Torsion of a fallopian tube. 
7. Diverticulitis. 
8. Intestinal obstruction. 
9. Volvulus. 
10. Pyelitis. 
The latter is a common occurrence in 
pregnancy and is sometimes the most dif-
ficult to differentiate. It is important to 
differentiate this lesion as its treatment is 
not surgical. In pyelitis the temperature 
is more markedly elevated, the patient is 
less ill, and there is pain and tenderness in 
the costovertebral angle. An examination 
of the urine is important to differentiate 
but it must be remembered that especially 
in early pregnancy a pelvic appendicitis 
may lead to pyelitis. 
Treatment 
The treatment is the same as in the non-
pregnant state. Some clinics use pre-
operative progesterone to aid in the main-
tenance of the pregnancy. 
Prognosis 
The mortality of acute appendicitis is 
high in the pregnant female because: 
1. The high position of the appendix 
destroys the natural boundaries of infec-
tion found in the pelvic appendix. 
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2. There is delay in diagnosis. 
3. There is a high abortion rate. 
The general maternal mortality is 8% 
while the fetal and neonatal death rate in-
cluding abortion is 35% . 
It is better to operate unnecessarily than 
to tolerate the mortality of delay. 
CHOLECYSTITIS AND CHOLELITHI-
ASIS IN PREGNANCY 
Pregnancy predisposes to gallstones due 
to the biliary stasis and the increased 
blood cholesterol. The most common per-
iod for an acute attack is in the last half 
of pregnancy and in the pueperium. 
Diagnosis 
Usually the patient is a multiparous 
woman with a previous history of gall 
bladder disease. There is usually pain and 
tenderness in the right upper quadrant, 
pyrexia, chills and jaundice. 
Differential Diagnosis 
The same differential as listed for 
appendicitis must be thought of in these 
cases. 
Treatment 
If elective procedures are possible, the 
operation is delayed until after delivery. 
However, if the condition is serious (the 
possibility of the development of cholan-
gitic liver abscesses or empyema) the im-
mediate operation without regard for the 
pregnancy is carried out. 
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Management of Ovarian Tumors 
FRANK W. WALKER, '59 
INTRODUCI'ION 
A universally acceptable classification of ovarian tumors has evaded the com-
bined efforts of both the gynecologist and the pathologist. The chief reason for 
such confusion is that the knowledge of origin of many ovarian tumors is far 
from perfect. 
Classifications have been postulated according to the surmised cellular origin 
of ovarian tumors but such classifications are necessarily inaccurate if the histo-
ge.nesis is unknown. Perhaps one of the most comprehensible and practical classifi-
cations is that of Kovak's, in which ovarian tumors are divided into benign and 
malignant, solid and cystic on a pathological basis. It is this classification that 
shall be outlined for purposes of this paper. For completeness sake inclusion shall 
also be made of those tumors which are not neoplastic in nature and therefore 
incapable of autonomous independent growth. 
CLASSIFICATION 2. Solid tumors 
I Benign ovarian tumors 
A. Cystic tumors 
1. Non-neoplastic cysts 
(1) Follicle cysts 
(2) Corpus Luteum cysts 
(3) Germinal Inclusion cysts 
( 4) Endometrial cysts 
2. Neoplastic cysts 
(1) Pseudomucinous cystadenoma 
(2) Serous cystodenoma 
(3) Dermoid cysts 
B. Solid tumors 
(1) Fibroma 
(2) Brenner tumor 
(3) Other rare solid tumors (lym-
phangiom, hemangioma, etc.) 
II Malignant ovarian tumors 
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1. Cystic tumors 
(1) Pseudomucinous cystadenocarci-
noma 
(2) Serous cystadenocarcinoma 
(3) Carcinoma in dermoid cysts 
(1) 
(2) 
(3) 
(4) 
(5) 
Carcinoma 
Sarcoma 
Teratoma 
Melanoma 
Embryoma 
(a) Functioning 
(i) granulosa cell carcinoma 
( ii) thecoma 
(iii) luteoma 
(iv) arrhenoblastoma 
(b) Non-functioning 
(i) dysgerminoma 
CLINICAL FEATIJRES AND 
DIAGNOSIS 
Hofmeister and Gorthey divide the 
problems that confront the physician who 
attempts to diagnose and treat ovarian 
neoplasms into three main categories, 
namely: problems arising from basic ovar-
ian physiology; problems due to the in-
accessibility of the ovaries to examination; 
problems due to the characteristic silence 
of ovarian tumors. 
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Let us first then consider the problems 
arising from basic ovarian function. Norm-
ally the Graafan follicle ruptures and the 
corpus luteum which subsequently forms 
regresses in an orderly routine manner. 
Thus it can be seen that a knowledge of 
t?e patient's menstrual cycle is a prerequi-
Site to adequate adnexal examination. At 
any time in the cycle retention of struc-
tures can occur which might result in signs 
such as obesity and hirsutism commonly 
associated with the Stein-Levinthal syn-
drome. At other times persistent corpus 
luteum cysts exist, characterized by brief 
amenorrhea followed by irregular bleed-
ing, unilateral pelvic pain, and a small 
moveable adnexal mass. Often such symp-
toms are mistaken for ectopic pregnancies. 
Frequently the only certain method of 
diagnosis is that of surgical laparotomy 
and exploration and indeed this might be 
very necessary in order to eliminate the 
possibility of malignancy. 
The characteristic silence of ovarian 
tumors especially in the early stages is an-
other problem of diagnosis. Pain is rarely 
an early presenting symptom. If pain is 
present it may indicate torsion of the pedi-
cle, hemorrhage into the tumor, adhesions 
to surrounding structures, rupture or in-
fection. Vague discomfort on the other 
hand is common. Pressure symptoms with 
urinary retention and edema may be pre-
senting symptoms. However, it can be 
said that pain of sufficient degree to cause 
the patient to seek medical advice is in-
deed rare, especially in early ovarian 
tumors. Because of this fact the first indi-
cation of ovarian tumor may be its discov-
ery on routine or periodic physical exami-
nation. Because ovarian tumors cannot be 
felt through the abdominal wall until they 
have reached considerable size, the import-
ance of regular bimanual examination of 
the abdomen, which is of considerable 
diagnostic importance, does not occur un-
til late and often too late to be an expedi-
ent diagnostic sign. Rarely a small ovarian 
mass may produce sufficient pressure to 
c:tuse discomfort to rectum, bladder and 
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legs. A lesion in the ovary may also at 
times cause subdiaphragmatic or hypogas-
tric discomfort by reflex mechanisms. 
Most ovarian tumors (excepting the rare 
hormone-secreting types) have no effect 
on menstruation even when bilateral and 
very advanced. Suffice to say that clinic-
ally, ovarian tumors are usually silent in 
their early stages and routine pelvic exami-
nations are the safest and surest method 
of early detection. 
Finally let us consider the problems 
arising from the inaccessibility of ovarian 
structures to examination. Obesity, a rigid 
abdomen, ascites and the presence of other 
pelvic or abdominal swellings often make 
accurate diagnosis difficult. The patient's 
bladder should be empty and her bowel 
should be free of solids before gyneco-
logical examination is undertaken. The 
patient should be examined with a specu· 
lum and bimanual abdominovaginal and 
rectovaginal examinations carried out. 
Small ovarian tumors will be found later-
ally in the lower abdomen. Large tumors 
generally tend to be located in the abdo-
men. Except for pseudomucinous cysts 
most tumors are smooth in outline. Most 
cystic tumors are tense and easily outlined 
although some can be flaccid and simulate 
ascites. Solid tumors are usually smaller 
than cystic varieties, feel firmer and 
harder, but may contain many small cystic 
areas. To expedite diagnosis, diagnostic 
aids are sometimes employed which may 
help the examining physician confirm the 
presence of suspected ovarian pathology. 
Roentgenograms may reveal that the 
course of the sigmoid is altered by a mass. 
This would serve to distinguish a tumor 
from ascites as that appearance is not ob-
served in cases of ascites. Culdoscopy and 
culdotomy are additional aids that may be 
employed. Culdotomy allows inspection of 
the lesion as well as at times affording 
opportunity for its correction. 
DIFFERENTIAL DIAGNOSIS 
Bourne divides ovarian tumors into 
small (intrapelvic) tumors and large 
95 
---The Management of Ovarian Tumors---------
(abdominal) tumors for purposes of dif-
ferentiation . Such a classification lends it-
self to an efficient and practical considera-
tion of conditions to be differentiated. 
I Small (Intropelvic) Tumors 
1. Fibroids: Uterine fibromata are hard 
and firm, are usually associated with 
menorrhagia and appear fixed to and 
move with the cervix and uterus. 
2. Pregnancy: The pregnant uterus can 
usually be differentiated by other con-
comitant signs of pregnancy such as 
amenorrhea and breast changes al though 
breast changes do occur with some ovarian 
cysts. The detection of intermittent uter-
ine contractions, X-ray examination and a 
positive pregnancy test will put the matter 
beyond doubt. 
3. Tubal Swellings: An ectopic preg-
nancy usually causes acute symptoms, 
which when combined with the typical re-
cent history, provides reliable diagnostic 
criteria. Hydrosalpinx and pyosalpinx are 
usually fixed and tender. History and lab-
oratory investigation may point to infec-
tion. 
4. Hematocele: In this condition the 
tumor will appear low and fixed , the 
uterus being displaced to the opposi te side. 
II Large Abdominal Tumors 
1. Full Bladder: A full bladder ts the 
commonest condition to be differentiated. 
It suffices to say that examination should 
be carried out only after passing a cath-
eter. 
2. Ascites: Ascites presents a differential 
problem in as much as thin walled cysts 
may simulate loose fluid in the abdomen. 
However, with the patient in the dorsal 
recumbant position ascites will produce 
areas of dullness in the flanks, in the iliac 
fossae and suprapubically with a concomi-
tant area of resonance in the central ab-
dominal area. Shift of dullness on rolling 
the patient over is noticed with ascites. 
These above described signs do not apply 
with tumors. In addition, causes of ascites 
such as cardiac failure, renal and hepatic 
disease should be carefully investigated 
and noted. 
3. Pregnancy: Again as with small tumors 
gestation of sufficient degree as to be coo-
fused with large abdominal ovarian tumors 
can be distinguished with the above men-
tioned concomitant signs of pregnancy. In 
addition to these a pregnant uterus of the 
size should contain a readily ballottable 
fetus. 
4. Fibroids : Large fibroids present as 
hard irregular masses. Differentiating 
features are the menorrhagia associated 
with fibroids, the fixation of the fibroid 
to the uterus and the absence of thrill. 
5. Hydronephrosis: Hydronephrosis may 
exactly simulate qvarian cysts. However, 
with hydronephrosis there is resonance 
over the tumor in the anterior abdomen, 
whereas with ovarian cysts this is not the 
case. In addition the tumor of hydro-
nephrosis can be pushed readily into one 
loin and less readily into the pelvis, a fact 
which should aid in the differentiation. 
6. Other conditions: Greater difficulty in 
diagnosis may be experienced in differen-
tiation of enlarged spleen, large pancreatic 
cysts, mesenteric cysts and encysted tubercu-
lous peritonitis. More prolonged and de-
tailed investigation may be needed to ar -
rive at the correct diagnosis. 
The presence of ovarian tumor having 
been diagnosed, it then becomes important 
to determine the nature of the tumor and 
to differentiate between malignant and be-
nign forms. This is not often possible 
with certainty. Mindful whether the tumor 
is solid or cystic, unilateral or bilateral, 
and mindful of the various characteristics 
of ovarian tumors, one can often arrive at 
an accurate diagnosis on clinical acumen 
alone. Age is of little significance as there 
are so many exceptions. Of all ovarian 
tumors seventy-five per cent. are benign 
and twenty-five per cent. malignant. 
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(Shaw, 1955). Malignant tumors are bi-
lateral in seventy-five per cent. of cases; 
benign tumors are bilateral in only twenty-
five per cent. of cases. Local pain and 
pressure are more common in malignant 
disease, as are ascites, post-menopausal 
bleeding and rapid abdominal enlarge-
ment. Unilateral edema of the legs and 
fixation of the pelvis are both signs of 
malignancy. FinaJly cachexia associated 
with malignancy is a common symptom 
especially in younger patients. 
TREATMENT 
Conservatism should be the policy prac-
tised in the treatment of ovarian tumors 
especially on younger aged groups. Most 
gynecologists teach that except in the 
case of solid tumors most pelvic masses 
should be watched carefully for about six 
weeks before operation is performed. If 
in this period the mass enlarges it is 
probably neoplastic. Examination of ascitic 
fluid may reveal information as to malig-
nancy, but it must be emphasized that 
paracentesis is not without danger as this 
sometimes results in the rupture of malig-
nant cysts. After proper diagnosis, ovarian 
neoplasms should be removed immediately 
and as a general rule in those patients 
over forty years of age bilateral salpingo-
phrectomy is safest. Younger patients re-
quire more consideration. Ascites may ap-
pear with fibroma and peritoneal warty 
fibromata may disappear with the removal 
of the ovarian fibromatous mass. ViJlous 
papillomata on the other hand tend to be 
malignant. Bilateral dermoids are usually 
benign and in the younger patient these 
should be shelled out leaving the remain-
ing ovary to carry on normal function. 
Endometrial cysts can be recognized by 
their brown colour and should be treated 
conservatively in the young. Malignancies 
should be treated radically and expediently 
regardless of age. 
Pregnant patients merit certain consid-
erations. If a solid neoplasm is discovered 
in pregnancy it should be removed with-
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out delay. Cysts on the other hand are 
usually benign and can be left and par-
turition awaited. Should cystic tumors ob-
struct labour Caesarean section should be 
performed and the cyst removed at this 
time. Smaller cysts should be removed 
through abdominal incision within 48 
hours after parturition. Cysts should never 
be aspirated from below to allow normal 
delivery. 
Finally let us consider briefly the use 
of supplementary treatment in the manage-
ment of malignant ovarian neoplasms. 
Holman (1955) has shown that malignant 
tumors of embryonic origin are sensitive 
to deep X-ray radiation. Therefore post-
operative deep radiation therapy is of 
value in these cases. The general consensus 
of opinion seems to be that post-operative 
supplementation with radiation prolongs 
life and is therefore advisable in all but 
the most advanced inoperable cases. Pre-
operative irradiation often renders oper-
able malignant neoplasms otherwise in-
operable. Colloidal gold helps to retard 
the accumulation of ascitic fluid but has 
no beneficial effect on the cancer per se 
(Cunningham 1956) . 
SUMMARY 
The management of ovarian neoplasms 
has been presented with consideration 
given to their classification, their clinical 
features and diagnosis, their differential 
diagnosis and finally their treatment. 
Novak's classification based on pathologi-
cal criteria was used. Clinical features and 
diagnosis were presented with respect to: 
the problems encountered due to ovarian 
physiology, the silent nature of early 
ovarian neoplasms and the inaccessibility 
of the ovaries to examination. A differ-
ential diagnosis has been presented con-
sidering those conditions which might be 
confused with small intra-pelvic neoplasms 
as well as those which might be confused 
with larger abdominal neoplasms. Finally 
the treatment of ovarian tumors has been 
97 
---The Management of O-varian Tumors---------
briefly considered, the key to which in 
the young patient especially is conserva-
tism. 
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The family physician must summon aU 
his skiU as a counselor when he delivers a 
deformed or mentally defective child or is 
consulted about mental retardation. 
Some of the early signs and symptoms 
that should arouse the physician's sus-
picions are: 
1. Disproportion between the size of 
the head and the length and weight of the 
child. 
2. Failure of an infant to cry, suck or 
feed normally. 
3. Short attention span and lack of in-
terest in his surroundings. 
Growth and development during the 
first few weeks and months proceed rap-
idly and the experienced physician should 
be able to recognize signs of delay of de-
98 
3. Hofmeister, F. }. and Gorthey, R. L. : Post 
Grad. Med., 20:393, 19~6. 
4. Holman, }. C.: }. Obst. Gyn. Brit. Emp., 
6:892, 19~~. 
5. Nova.k and N ovak: Textbook of Gyneco· 
logy, Williams & Wilkins Co., Baltimore, 
1956. 
6. Shaw, W .: }. Obst. Gyn. Bri t. Emp., 39:81 6, 
1932. 
velopment by the time the child is 3 to 4 
months old. Here the author gives an 
account of the normal development of an 
infant and indicates the signs which 
should arouse his suspicion if lacking. 
If there is any doubt at all of the child's 
deficiency the parents should be told im-
mediately so he will get special training 
and also prevent the development on the 
part of the parents of attitudes of rejection 
unfavorable to the child. A table is pre-
sented of "The causes of Mental Defici-
ency" which must be kept in mind if one 
is to make an accurate diagnosis. 
In conclusion the author reviews three 
important problems concerned with the 
management of such cases: 
1. Management of a mongoloid. 
~. Time of institutionalization and re-
moval of the child from its parents. 
3. A child with spina bifida and myelo-
meningocele. 
- Glenn Oliver, '60 
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THE SCALENE LUMPH NODE BIOPSY 
- G. Bansmer, G. H. Lawrence, L. D. 
Hill. J. Thoracic Surg. 37:3, 1959, p. 305. 
Lymph nodes in the lower anterior cer-
vical triangle and retroclavicular area have 
long been recognized as a site of meta-
static carcinoma from distant viscera. Vir-
chow's node classically indicates carcinoma 
of the stomach. 
Daniels in 1949 demonstrated that sca-
lene nodes could be biopsied for intra-
thoracic disease. 
In tbis article the authors present a 
series of 118 scalene node biopsies per-
formed at the Mason Clinic, and found a 
positive diagnosis could be made in 50 
cases ( 42.3% ). In the main these nodes 
were not palpable. 
100 
43 cases carcinoma of the lung-21 posi-
tive scalene node biopsies 48.8% 
I~ cases Boeck's sucoidosis--14 positive 
scalene node biopsies 9'·'% 
The remainder were extrapulmonary meta-
stasis and miscellaneous conditions. 
In the review of recent literature 1,916 
biopsies were obtained. 
616 carcinoma - 190 had metastasis or 
30.8% of all pulmonary malignancies. 
334 Boeck's sarcoidosis - 228 positive 
biopsies 68.3%. 
He also lists a table of other malignan-
cies to scalene nodes and miscellaneous 
conditions as tuberculosis and other granu-
lomas. 
The scalene node biopsy has value in 
subsequent therapy of pulmonary disease. 
Positive diagnosis of bronchogenic carci-
noma by scalene node biopsy is a contra-
indication to further surgery except in 
special cases. Biopsy should be a routine 
examination in patients with pulmonary 
infiltration in whom thoracotomy is 
planned. Non-palpability of the nodes is 
not a contraindication to the biopsy. 
Boeck's sarcoid has a high incidence of 
scalene node involvement. 
-Ronald B. Passi, '60 
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